Up to 50% of the adult population fail to meet the recommended total water intake despite the adverse health outcomes associated with chronic low fluid intake. Total fluid intake plays an important role in the energy and nutrient intake of individuals. Dietitians' role is to advise and guide the population toward a healthier diet. However, based on existing evidence, dietitians' current knowledge and practices regarding healthy hydration is an area for improvement. The European Healthy Hydration Awareness Campaign (EuHHAC) is an initiative between the European Federation of the Associations of Dietitians (EFAD) and the Hydration and Health Department of Danone Research, which aims to increase knowledge and awareness of healthy hydration and provide dietitians with evidence-based resources to use in practice. Since 2016, a series of tasks were undertaken by the EuHHAC group targeting dietitians across Europe. These tasks included an online survey addressing gaps in hydration knowledge, a webinar providing information on the terminology and impact of hydration on health, an interactive session addressing facilitators and barriers to healthy hydration, and a tutorial summarizing key hydration information and take-home messages. Dietitians were actively engaged in each aspect. Based on the feedback received, awareness of hydration was increased among dietitians. To further enhance understanding, an online Hydration Resource Center, including the resources of EuHHAC, will be created and uploaded on the EFAD website. Once completed an evaluation study will be undertaken to assess the usefulness of the resources in practice. The deliverables will be cascaded across Europe and worldwide via social media, conferences, and publications.
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Introduction
Water is a core component of the human body, it represents on average 60% of the body weight of adult men and 50-55% of adult women [1, 2] . Maintaining fluid balance is therefore critical for optimal functioning of the human body. The European Food Safety Authority (EFSA) recommends a daily total water intake (TWI) for adult males of 2.5 L and for adult females 2.0 L, with specific recommendations for children, adolescents, pregnant, and lactating women [2] . Evidence from large crosssectional surveys conducted across Europe, Asia, and South America found that only 39% of children, 25% of adolescents, and 51% of adults met the EFSA guidelines for adequate intake of water from fluids [3] . Chronic low fluid intake has been associated with an increased incidence of diseases of the urinary system, including urolithiasis, urinary tract infection, chronic kidney disease (CKD), bladder cancer [4] , and kidney stones [5] . In healthy adults, it has been shown that individuals habitually consuming low fluid volumes had an increased urine osmolality, urine specific gravity, and solute concentrations [6] . There are many methods to assess hydration status in individuals (e.g., body mass change, urine osmolality, salivary osmolality) with their validity depending on variables such as individual lifestyle characteristics (e.g., exercise level) or whether the measurement is taken under controlled environmental factors (e.g., laboratory) or in the field [7] . Twenty-four hour urine osmolality was found to be strongly correlated with total fluid intake (TFI) among healthy sedentary adults in free-living conditions [6] . Water homeostasis is maintained by the action of the arginine vasopressin hormone on the kidney. High levels of copeptin, a surrogate marker of arginine vasopressin, have been associated with an increased risk of type 2 diabetes [8] , metabolic syndrome [9] , CKD, and cardiovascular risk in both people with diabetes and the general population [10, 11] . High levels of copeptin are also associated with the development of CKD and CKD progression in the general population [12] . Recently, it has been shown that increasing water intake in low-volume drinkers reduces copeptin levels in healthy adults [13, 14] and decreases by 48% the recurrence of urinary tract infections [15] . Also, increasing water intake seems to benefit individuals of all stages of CKD or at risk of CKD [16] .
The term TWI has been used in studies to include the sum of water from fluids and food [17] . Fluids included all kind of beverages (milk, juices, coffee, tea, soft drinks) and plain water [17] . Fluids and foods both contribute to TWI of individuals. Liquid foods (soups, broths), yogurt, and some vegetables contain 80-99% water, while even solid or dried foods such as butter and raisins contain some amount (10-19%) of water [1] . Data from nutrition surveys in the United Kingdom and France found that water from fluids contributed 59 to 76% of TWI, and water from food contributed 24.7 to 41% of TWI in the different age-groups of the populations [18] . Fluids and food are also an integral part of diet due to their nutrient and energy content. In particular, data from large population surveys in Spain, Mexico, and the United States revealed that mean energy intakes from foods and beverages ranged from 1,816 to 2,437 kcal with fluids contributing 12% (in Spain) to 21.7% (in Mexico) of total energy intake [19] . Dietitians are particularly concerned about the increased intakes of sugar-sweetened beverages (SSB) due to their detrimental consequences on oral health and body weight in children [20] and adults [21] . The World Health Organization suggests that intake of added sugars should not exceed 10% of daily total caloric intake, with additional benefits occurring if intakes are limited to 5% [22] . Evidence from large cross-sectional surveys across Europe found that juices and SSB contributed 35-45% of TFI in children and adolescents and 15-20% in adults [3] . In the United States, data from the national survey showed that SSB intake contributed 6% of total caloric intake [19] . Drinking water instead of SSB is recommended by health organizations, as water is free of calories [1] , while an increased water intake has been associated with higher diet quality [23] . Moreover, SSB consumption has been shown to be positively associated with and has an impact on body weight measured in children [24] . Water-based interventions in children have been associated with weight loss, mainly due to the substitution of caloric beverages with water intake, particularly in children who were overweight or obese at baseline [25] .
Assessing TFI is challenging, with evidence showing that the most common methods used in research are single or multiple 24-h recalls, food diaries, or food frequency questionnaires validated against specific nutrients or energy intake [17] . Dietitians sometimes underestimate drinking behavior (alcohol, plain water) outside of meal times as they are mainly interested in assessing nutrient and energy intake from food and fluids [26] . Seven-day records were found to be more reliable in capturing fluid intake when compared with 24-h recalls in an adult population [27] ; for example, a 2017 study by Johnson et al. [28] validated a 7-day fluid record against body water turnover in healthy adults. However, the use of fluid records might be less appropriate for assessing TFI in other age-groups such as children and adolescents or older people. According to the review by Warren et al. [29] , the use of repeated 24-h recall is a very suitable method for assessing TFI in adolescents, but less appropriate for children aged 5-8 years. Similarly, Jimoh et al. [30] found that the use of a self-reported Drinks Diary in older people with cognitive capacity to complete it, assessed more accurately their daily TFI when compared to the intake recorded on fluid charts by staff (direct observation of TFI was used as the reference method in this study). When assessing TFI, it is also important to consider factors that might lead to poor documentation, such as lack of staff or time in a busy ward [31] or the use of online instead of paper tools, which have been found to facilitate recording [32] . As a result, using the most appropriate method to assess TFI depends on the targeted population, whether TFI is assessed as part of dietary intake or it is the primary objective, and the availability of time and resources to undertake the assessment.
Individuals should aim to reduce the intake of added sugars from foods and fluids, drink water instead of sugary and alcoholic drinks, and reach the recommended fluid intake for their age and gender [2] . To achieve that, dietitians should have a sound knowledge of the role of water in human body, the different types of fluids and their impact on health, the recommended fluid intakes for each group of people, and use valid tools to assess TFI and hydration status of individuals. Findings from a cross-sectional study among dietitians in the United Kingdom suggest that half or less of respondents were aware of the dietary reference values of fluid and water for adults as well as the water content of foods and drinks [33] . In addition, although most dietitians considered themselves as responsible for managing hydration in patients, during a practical session, 24% of them did not mention anything about hydration and 33% spent < 10 min talking about hydration with patients [33] . Only 18% of dietitians answered that they "always" assess patients' hydration status and the majority perceived as "very important" that dietitians should receive education on hydration. These findings highlight the importance of increasing awareness on healthy hydration among dietitians, clarify any misconceptions, and provide evidence-based tools to use in practice.
In an effort to address the above objectives, the European Federation of the Associations of Dietitians (EFAD) in collaboration with experts on healthy hydration from Danone Research developed the European Healthy Hydration Awareness Campaign (EuHHAC). This joint initiative aims to promote healthy hydration in the current food "climate" expressed in the World Health Organization European Food and Nutrition Action Plan 2015-2020 [34] and complemented in the EFAD European Dietetic Action Plan [35] . Primary objectives of the current project are to address gaps in the current knowledge of dietitians regarding healthy hydration, to undertake actions to increase awareness of healthy hydration, and to provide evidence-based resources for dietitians to use in their daily practice. Secondary EuHHAC objectives include evaluation of the project and communication of its outputs internationally, to encourage hydration science research and engage policy makers to adjust/apply fluid intake recommendations in their country. The EuHHAC project plan, showing the key components of each phase, is outlined in Figure 1 . The project was launched in 2017 and will be completed in 2019. The following paragraphs describe in chronological order the actions that have been taken and the lessons learned from each experience (Table 1).
Actions Taken to Date

Identifying Gaps in Hydration Knowledge
Initially, a questionnaire based on the knowledge, attitude, and practice model [36] was developed by the working group of EuHHAC, to assess gaps in the hydration knowledge among dietitians in Europe. The questionnaire was disseminated through 10 European Spe- cialist Dietetic Networks of EFAD and all EFAD delegates during the summer of 2016. The EuHHAC group received 102 responses from a range of European countries. The survey found that 50% of respondents did not know the current EFSA TWI recommendations for adults and 49% were not aware that older people have similar requirements to adults. About half of respondents (45%) didn't know that a child's thermoregulatory mechanisms are not fully developed. There was confusion over the definitions of TWI and TFI with 31% of respondents unable to distinguish that TWI is the sum of water from fluids and food. There was great variation in defining the term "beverage". More than 50% of respondents had inadequate knowledge about the average sugar content of a fizzy drink. Finally, when asked about their country's water recommendations, 58% did not provide an answer.
Hydration Webinar
Based on the findings of the survey, dietetic experts of the EuHHAC group developed a hydration webinar, which was presented using the EFAD platform and supported by the European Network of Dietetic Students. The webinar consisted of 2 parts. The first covered the water content and its functions in the body, factors affecting hydration needs, recommended daily TWIs, epidemiological data regarding fluid intake, evidence relating hydration to health (kidney diseases, obesity), and the use of copeptin as a predictor for disease risk. The second webinar section presented the results of the questionnaire investigating the hydration awareness of dietitians. Over 400 people submitted applications to attend the webinar. Unfortunately, the system could only accommodate 100 attendees. As a result, 98 people across Europe watched the webinar of which 70 provided feedback through a follow-up online survey. Attendees were mainly dietitians and students in nutrition or/and dietetics. The feedback was positive, with 90% of attendees rating themselves as satisfied or very satisfied with the webinar. Queries were posed with regard to water intake and its impact on CKD, acute kidney disease, and stage 3 CKD. Attendees said it would be useful to receive further information about foods with a high water content. They also asked if it would be possible to pictorially or visually present the water intake of European countries. Also, participants viewed evidence-based information about the health benefits of water intake as useful tools for dietitians to inform patients. Those resources were sent to those who attended, and frequently asked questions were answered. The EuHHAC webinar (Water:
The Forgotten Nutrient) can be viewed on the YouTube channel; it had been viewed over 550 times at the time of this publication.
Interactive Session
Following the feedback received from the attendees of the webinar, a registered dietitian and hydration expert of the EuHHAC group developed a session during the preconference Academy of the 10th Hydration for Health Scientific Conference in Evian, France, in 2018. Approximately 100 dietetic and nutrition students attended the session that lasted for 1 h and included both didactic lecturing and interactive learning. The content of the presentation included terminology, fluid recommendations, intake of SSB, assessment methods of hydration status and drinking behavior, practical advice to increase water intake, information about the use of intravenous fluids in dehydration, and optimal hydration in older people. The activities focused on the estimation of TFI and energy content via 24-h recall, as well as the visual presentation of the same volume of water using different shapes of glasses. Additionally, the attendees were asked to (a) suggest potential barriers to and facilitators of fluid intake in older people living in care homes and (b) suggest ideas to create a water-friendly environment and encourage people to drink water in community settings.
Twenty-seven attendees provided answers about barriers, 26 about facilitators, and 23 suggested ideas on promoting water intake in community settings. Regarding dietitians' perceptions about barriers, 2 main themes emerged. Theme 1 included barriers in relation to older people's physical dysfunction related to aging (e.g., incontinence, poor memory), dietary factors that might prevent fluid intake (e.g., prescribed low intake of salt), and individual attitudes/behavior (e.g., low awareness, tiredness). Theme 2 included barriers related to care home resources and facilities. Examples included the lack of staff or lack of staff time to perform tasks related to fluid intake, negative attitudes/behavior of staff such as unwillingness to assist older people to visit the bathroom and environmental barriers (e.g., lack of access to fluids). Regarding dietitians' perceptions of facilitators, 2 main themes emerged. Theme 1 included facilitators that related to older people's characteristics including the contribution of those who take care of older people (care givers), as well as attitudes, behavior, and social interactions with others. Theme 2 included facilitators that included resources/facilities of care homes (e.g., staff with positive attitudes and behaviors toward fluid intake), the resources of care homes (e.g., well-informed staff, pro- viding special cups/beakers/water bottles), and having a water-friendly environment (e.g., fluids are accessible in rooms and with meals). Regarding dietitian responses about encouraging people to increase their water intake in community settings, they reported giving tips and advice to individuals, acting as role models; they also suggested that community and policy makers could create social campaigns and provide easy access to safe water and toilets in public places. These themes and examples of responses of dietitians are summarized and presented in Table 2 .
Hydration Tutorial A hydration tutorial was designed for delegates attending the 40th EFAD conference in Rotterdam on September [28] [29] 2018 . The tutorial was a 4-minute video displaying, graphically and in text, information about water balance and water losses in the human body, an overview of the current EFSA water intake recommendations for various age-groups, definitions, and classifications of fluid types; a map depicting the fluid recommendations of various countries worldwide; the definition and symptoms of clinical dehydration; and "take-home" messages. The video played in a loop on a monitor displayed at a booth in the conference exhibition area. Leaflets with EFSA recommendations and urine color charts for assessing hydration status were also available. Two hydration experts supported this booth. These activities informed delegates about the launch and aims of the EuH-HAC project, answered queries about hydration, distributed hydration leaflets, and answered delegate questions. By the end of the conference, the hydration experts concluded that many delegates were aware of the EuHHAC project and inquired when the outputs of the project would be available online. In particular, delegates were interested in methods of assessing hydration status, water intake of specific demographic groups (e.g., older people, children), and the impact of hydration and dehydration intake on health. They also mentioned that online resources such as webinars and YouTube videos are the preferred modes of learning and increasing awareness about hydration among dietitians.
Summary and Conclusions
The EuHHAC is a joint initiative of EFAD and the Hydration and Health Department of Danone Research, which attempts to increase awareness and provide evidence-based resources for dietitians to promote healthy hydration. Completed actions include an online survey to assess current gaps in hydration knowledge, a webinar to clarify the recommended intakes of fluids, an interactive session to provide tips and advice, collecting dietitian views and opinions about hydration topics, and an online tutorial to graphically present key messages.
The project is currently in Phase 3 ( Fig. 1) , presenting resources via the EFAD online Healthy Hydration Resources Center for members of EFAD (i.e., including clinicians, students, researchers, and academics). Subscribers will be able to access the resources at any time and download printed materials for use in their dietetic practice (e.g., fluid intake data of various countries, tools to assess fluid intake, and recommendations for different groups).
Based on experiences and feedback, the EuHHAC group acknowledges that dietitians were very keen to learn more about hydration, in particular for groups of people with varying needs or requirements. Also, they expressed interest in accessing user-friendly and validated tools to promote healthy fluid intake and assess TFI or hydration status of people in community and clinical settings. After completing Phase 3, the EuHHAC group will undertake a pilot study to test the feasibility of the newly created hydration resource center and creates focus groups among dietitians across Europe to evaluate the impact of the project and necessary future activities. Once completed, EuHHAC and its deliverables will be cascaded across Europe and worldwide via social media, conferences, and published outputs.
Several education programs for dietitians exist; some are fully based on mentoring [37] or e-learning [38] . The unique features of EuHHAC reside in the specificity of hydration science as its topic, the various modes of delivery, and its iterative building process.
Hydration science is an underappreciated topic in public health, even though scientific evidence exists that demonstrates an impact on health. Expanding research on hydration is key; however, concrete actions like EuH-HAC are needed to implement this knowledge into practice. Because barriers exist (Table 2) , there is a need to create water-friendly environments to encourage healthier hydration behaviors. Providing education to dietitians about hydration science and giving them access to userfriendly tools is a first step. Future public actions are needed in every country.
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1. Actions that dietitians/health professionals could take in practice 16 (69.6) "Keep patients record on intake-monitoring is key" "Be a role model" "Set fluid goals to work towards" "Adapting in house dietsheets-adding in info fluid" "Increase education regarding benefits" "Make water fun/interesting" 2. Actions that community/policy makers could take 17 (73.9) "Clean water fountains strategically placed" "Affordable water" "Campaign (visual, video)" "Public toilets" "Education" "Interesting bottle" "Make it a social event (5 a day drink)" "Awareness of nutritionists-community" 
